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mm^ss *«/h^M i o ics-mehu 4 tt 

1 6 * ft? & 3 li#ftK 7A>5 ttSsJtio 

* * Aft* tt*ft&-C JIBfcXtt LXMl&-?Z>t$i\z, 
* V- KttSEa2±OfR<M&n 1 0 *r*i-*|6»*tfl- 
3 14, «/>2Ml 0 3 

-a-**, y<*-->^Lfc£*»K«*»K*ii«Kft 
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1 

im*m i ] ' m^scffitt^a t * v- k«se«J: a* 

t IftESftJI * s ffl - OflUh'ffi IB 3 iu ttESUMS 
I7,W.. 

fc, flE*?ftffi#f**ttE4frh£nneimSttJ|± w 

I»*a3] ttrE»*3w**r*^*mj4< #?L 

K r ;u 5 ^-T* 4 c: t * #m fc* * if * ?S .1 X 14 2 © v> 

rft*KE«©w#ttmm?-«T.w. 
ifrE«t/w±K*Jfctta*^**»j»i-*isi:, r- 

[1**55] «TEiJ#l£«[±»=aUh^MSr*i-4ttl» 
«T.**£ tSr««i1-*W*?a4E«lO«IPttUl*^ 

[W*3t6] «TE«/>SHtiSfii*t3ft*:jte«LriSa : 
i-f*ll!*3l4Etto«*tttti* : f-arV"f o«a* 30 

IW*«7) frEXJ#»«±K«/hSMS:*i-*tt» 

^igt> urEr/i/s-^AsoBaa-ftratsr-frtri 

£ *#«£l-*ff#«4XI4.5 jpv»f| *i*KE*«>*J|l 

[0001]: 

jKflTVW -Amv?<y -f K y-i-fr Y 

•x s ? -> a v x. -r r u.4 k m v» m^ft mm* 

Ml«»i»iOJ:iCXYTKW 

So 

[0 0 0 2] 

[a*os«] «*# =^ enso-r u«t »k m so 
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^-*Kx5r>a>f^^W (FED) ^©JSffl 

7r-f h/f 3$ f Ai^^#K&c>Jt^#£#1-;&#-;KV:^- 
./?-:l-7• (CNT) i { ®S?> (S.Iijima, Nature, 354. 
56.1991) »Ci:oT^$n, CNTJIW;FEDO 
©F3E> ra«**tf*>ii.* 4 -5 i:ioTi/; 0 £©4?fcC 
NTiIv>f;FEDOfJSli, «p §8¥ 1 1 - 1 

6 2 3 8 3-?-<&»r-5g^?K^t©^*So El 5 a. 4# 
pfi¥i 1-16238 3^mx-m^^nx^^w-mr 

HJ1-So VHftffiSH- 0 514V 0 4--C-&tf*.*t*fc 

BjKg3£S;h.* 0 JJSUri.O 4±Kli* meise 
S:J*ES?n, h^gBE&tmlE* V- KM 

E»t £)Bv>&£ t KJ: >K XYT KU^^DTfglc L, 

[0 0 0 3] 

[S§>8>9 f #f&LJ: 0 t-tZ,mm\ LfrLK&b. _tE-& 

SB (IISfSB) 14, >; ->ftimmx-Ml&LtzfeVijr<? 
yr4 h (CNT) O"*-* h^-v-c&ij, nsf 

«-S»t. xrv-f 0^atS^-ft**l«Sr*abo 

tzo Zbiz^ Z.<DW-ffiT4 iz, 

TV>S J: $ 4ffi*t»*J|lKE«LfcWC»4^ ^-^ h 

#in-r sit * J -c # i\ «%ftOER««<o^b««(«> s » 
mm. x& i att-f * £ t Sr i m t -r s 9 

[0 0 0 4] 

WE«*ftffl«^-aBi:« 
E«*ttfli«^-»i:tWEtSa»^ *r3S5*i-*a/ha!«* 

#x$> *) , — 3©«5Fttaj«^-aBii— ooffigt® itg/h 
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Mfca*?**, tttiubtmt* nern^am***** 
a* a v - k raEttfl * e» m^-fe a e«b k sa t r s 

/h£ W* * ««*f «■ * #?LK T fl' 5 -f X-mfc-t *> o 

[0 0 0 5) ^mo^tSLta^MT v<< <owug.jjm 
14, £#*«k*'v- Fttffieafc^jft-taisfc* ^ 
Ei»ii«± u n * ar -r * * * x 
s t , bJib* v - K*SEai t **- h m^ss^ t *tm 

thy- M£3iJI£3£j£-*-&iek, 1&E8UI«£Mfctt 
i/fcttfttjteaLTJSfitWSr^-tAiat^ ItEiSStJi 

tJB^teftM'L-rjgjflEt 4Xa«r*tr £ k £#Sfck1-*o 
[0 0 0 6] »1EiJ»aWJtK«*ffilB**-J-* 

««T-^l.it^#Stt4o i?^ *V-K*8E 
*i" fi»IS 9 'frfc**^** 

7t : r > 5 ts * ^mmt-r * is * * * tr £ k * 

k 

[0 0 0 7] 

«4, 3js:^Bjc9Hisco^<om^ftUim : f-jKTi^foMm 

^-*Kx5?5'a'/fU'/V'f' (JWT, FEDkv 

14, !^III7-/-/, ^tV*-**©'*?*?'* K 311/ 
S3t^^kra«-C*-5o ^S^v^lifc 
^-UcHJfR* (M#) *T KUi*i-*iHM , fr<» 

tVW * c7>^-t h %.VF E D lir- h mUStf* 

k#K, FEDIiy- H@t* V- KmSS-iEX-t* 
«t 3 KE8M-*. Hi:, 3t*»*«tt*^> > 1- 
Lty- USS^V- KtStKEta. *%W<0 

[ooo8] nil i:33v>-c, ^HJfeo©^omi?ifcajs 
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*co* v- KWffiEfil2 k, * V- K*KE*2 kr- 
(JH?L) 1 OSr^i-ifcftOBffiR-fbJSK (* 

3 k, , a.#scai-t-^7tae>o^;#ftaim ; ?-#.5 
tvmi-2>?ztb<r>y- ^sffiE^a7 kiJw^asL^ae 

5 k}g#i« 4 *»ra-o«t/h«giw i o extttstu auha 
matt^mfffflcffiWT-as'k-jsaw 4 kSr^-#-4t»^ 

[0 0 0 9] HI i-B-?* 1 1", S« 1 ±1-* V- 

K*ffiE»2i6 f ^jaSii*o *HJfe<O^T*li, 
■«i±K*y- KttCBJft2 fclSg^JSLTvi&a*, £ 
Sf*«1 fcHttfciOlU *«Ea*m*:Sa&A'T*> 
20 «:bfcv* e STt, *V- K«SEK2tt?W >mzfr® 

liJfttUi * * V - K*ffiE«± Ic^BE-f * £>S***> ^ 

o«^ffi**l6j±Wtfe=&afJffik*oTv»*o 
[0 0 10] *V-KItEli2 0#lfiL-Ctt, 

30 * v- F*ffiE»2±Kl4, WftBttS^RS 

*) 8 Jr^tio 4 fc, l4«/h^ffl 1 0 * 

*i"*o fK/h^K 1 0 <0&&ti.< iS+nm-SiWnmg 
K, -*-<0?l&$ «6»W3ft3 0BWI) »4*^ m'-*+/« m 
IS, afflE«4 1 08-1 Oio/cmZffgTfc^o ^'lUW 
#3 0*tKl4, «/>2£Ml 0^«r#«»cxn*£^)5« 
*»), 8WBinlo#IBlt*<*?>l^ BiffiBl'fkUffd* 
^ffiB <*B?l) 1 0i*a»WK»*'*ii*J:^ 

[0 0 1 i] m^&ai|R^8rtt:i4. #»ol»/h^Hll 

o***a$tt, «/>smi ortt:i4, miMkiawMs 

kffit/tJB4 A«^WS*tTV»4 0 m*ftffi« : f-iS5«4, g 
Jtl4tHT* v- K«tlBR2 km^»»:Sia* 
*i, : «fflkffi*t»kH**t»k*5.»**n4o (fit, 

H**t*H4fflv»*<rtai'to*v» 0 «*JJtffi*i-» 
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k, j"j3v9o***tm; a, saa©*aa*m 

ft* ant* 4 eaftaa, £a** t 7 r '*'f*ati-K&c 
v»ctAfisc«its it fcst'hsg n i o © wrffia t » * -e 

[0 0 12] a^-lfetBaas fc, *iti:ll»?-S-^*-T-tt 
fcbf|ii£8 iowafciW- M&KJI 6 /$ s Ei££;h.4o y 

- h mmm 6 1±, * y - Ka&Ea 2tY-y w&.w& 
7 t * k airf 4 jt#<D z<d£7% 
v- v mmm 6 «r»tt « c t k j: o , m^tttBaam© 

«»l»jhoflMRtt*lflI±i-4iXi»»)T*<, *y-K* 

;tmi:t4. *»- i-aa^-at lti*, ^oa* 
'&*©aaa*&, «as^rii*»ia«ott«#»]6»»4 

Lv> 0 

looi3] y- vmrnm 6_lk«4, haaaa7 

aai~4fc«4><b©-?&!k ^Alfiia^JSSSfi©* 

i<0-^- h*^Ei&7 tAV - Km«EKl2 fcTX 
■ YTKWt*. 0im a j J-»CtHa«8C**LT*' 

- hgaP^#— 0-C*4i*, ifLlcPI^"t4 feO-TIi^ 

iSfciv>„ MiEK#iR2: LT»4, fl£3fejJ»fcA 
<.*Dt>ti41|^&m«^ili^r- HlffiMfli J fflv> 

fjfl4 0 

[0014] ^oj:d«:«ja**t-**5Mjcam^aiT 

W '(5-f 3 2 0X 2 4 0) fcftftU *©' 

«attffl4ftt*ISattK«IEL;fc. W^feffi 
HaaEttl V/^maT-C*9, m*«*li 1 0 mA 

/cm2m±$rtiiaijL^o ss>k, z <o x 7 
*^arwfc»nii-* fca*#*E»u a#^a 

m#sc a 7i f » & <i r v» 4 c t * n^w iz mm l tz 0 
[ooi5] i2 14, *nm<oMm<omwi&m'm?i%T 

IU2Ki3v>-c, 1 llif-^flK^'fA 12(4*** 
>«K?-f/t, i 3 ItZtib K7-TM1 l, 12£$0® 
t53>l>n-7-n4 0 r»> 1 3 KI4, 

Bafc3gai-4fca©tf7^«-£a*A:&3*L4o 3>h 
n-7- 1 3 (4, Vffill a?1 2 KftLT;** 

■v >*^f iofii> «fc -5 leftija L, * * -v >ffl! K 

5 -T 1 2 14 * V - KtfiEfli 2 K«#aS*£E * EPiD 
1"4 0 3>ho-7-l 3T$IJi$Ji/c7-^I 

K?-f/*l 1 14, y-f^SiS^?!:^?^'/^! 
fgf - * K.»f& L tznK * EP 7JD-*- 4 o £ <0 J: ? K L T, 
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* y - KUEII 2 k y- h fISII 7tt7Kl/^$ 

1-4 0 #ldfc©JgSIKi3V>TJ4, 7 K^* SftfcM^rt 
©■tit-r*i©«*ttffi«^-aili, * y- KVSEIA2 fc 

U>f l4®«^^gkLT Hif^-f 4 o 

[ooi 6] ^mm<omm<on.wwciam. : PmT \> 
4 ©«a#tt * m 3 x tfm 4 oigifii k&o*v> r r 

jiTVW©XfI»f®lllT-*4o *T, H13 (a) Ui3V> 
T, 5»*«[1±C*V- K*ffiEI»2*®J»1-4o * 
y- <oj&$.\u «**?>*4fi«t*+^f 

t&"Jffi-C*4o L^L, *y- YWmtm.2<D\£ 

y*a-t^^jtiiiMiR-t--<§r*4o l-fcfr*,, *y-K 

m®E^2<Okr-7-9 L 36*l 0 0,,m£lT©a^ 3*0* 
^iDl^Tffiv»c,iT.4^^5'^fe (XJ4, *S^«f 

20 :tWllv>„ *y- K«ffiE^OEiaftd J 3 

0 c mtt±«M, 'J - yep«!lfe, itgffiilffi^T 
^1-4ik^5ft Lv> 0 

[0 0 17] ^ 13 (b) \Z&\t*X, *y- KSffi 
EH 2 ±i:BIS{fc?i6ft^ff]|K 9 , Sff*v-Kt 

SE«2jawofi«Ky- Hfi^us6 s-^i-4o *y 

- K*ffiEa2±©BSa-ffc^rte4-^JKi: LTI4, 7)^ 
5^.->a, ^^^^ ay^^tf htiz>i)K xa 

S^JftLV',, 7JU5 — ^AjiKOKa^ 1 M m~ 3 ,i 
30 mSSWiK, 1 mJI^TO^, ®/J^F^ <ffi 

?D *»?gaLa<4b, 3^/111^^0®^-, aa 

v»4*aaat-j: ua**^ aaaft*a<u 
a»-a»t, 7^5-^Aaaoaa^fe^aaaftSr 

Klh-f4o r-h?&^®6iLT(4, ^*7n-t^t 
4 » A<ffiv»e,tii S OG (spin on glass) Oi?i:§« 

i4, *e>3-*-ava*u cmp, #*4 

£ftm-f4 0 iOidtwLT, 03 (b) ICT^i-J:^* 
Ig|||f®ISIS-^4o 

[o o i 8] 113 <c) »c^-f i^tz, 

9A&a9*acaftu aaa^baa3^a«. 
a^taK3tcii, a/han <«b?d 1 o^-©A$*t4o 

so sf^ (ffl?D iooE@tci») % aaacj: ^aaaa 
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jnfisto-cii.f/^ri (M) io^s@iiSfe 
SJt, epiom-E :40V, iSK : iotc) 1-*££KJ: 

tc«fc •>> US : 6 0 n m©«/h£l« («?L) 1 0 ft*1" 
4Rft&tt'fb&fflt3 *f»fc (03 (c) #JR) o 
[0 0 19] 14 ( d ) fcW* * V - K 

mi. m^t^mmmismmt lv> c mam*. l-c 

«ILv>. **:, 121 3 (c) -CjMtLfclMHMfc& 
4. 0 4 (e) CWi^C, (WL) 

i ort<o«ets4±tcs#fttijm : fjS5 t*«i-*o * 
i±. ?>ir — >mm-?%&-t*° n^-&m*twt tx 

£M CM?L) 1 o ©ISi 9*2 «jy.±« < -f * t - * 

[0 0 2 0] 4fc, I?8lH*tfiiBitf»0»8*t 
fR/hSNI (IHL) 1 0rtfc£«1-4»ft\ 

*^2fcffi#»fc *VK- 
r4>fl|fo*v\> ««K1» H4 (f ) Ic^i-i^H. r- 

SEi7c»«ii« E»*aiaft-c» 
t , * * 'j - >w«tfc 
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it, ^ScmmtH^D-t^^^-v«r-^l4i5-f-^ 

* y > _ y aBFin IS * v>gK -c * ft tf, * » f - > ^ L 
[0 0 2 1 ] fllciWUJ:^, ^%mn^m<r>n 

io H*#*t ^ fR/hSH 1-0**1- 4 

* V - FttfiE* 2 ± K®« * 3 

mi oK«tittt»» n*w»k*&«* 
sn* g-ifc* * ««-fk*» Jtatt-c k, r »jai- 

4*#K, *V- FmffiE&2±©8i/h£l»l Ofttfl- 
^li^fl-Stt. a/hffiMl 0*#1-4tt«*tfl-3 4rfi 

tafttt-fbi-4^ ast5'&*>-*/c7JV5?s=Sri^@^'(ki- 

^ag7v^ £ik«Lt\ 9->a >mss©*9— 
>t, Misi4*iS^m#fttii« : f?®7U'f^ia^Tfigfc^ 

[0 0 2 2] 

n m~SS n mgS©W^KC»#JESS k^ -o©^ 

i*j<75<kfc<bi% nwaiifcr^'f xffirt©^— it* 
tu m^iK ft *#1- 4 ft #?kK 7 ;v ^ •)■ xmm l 

v M * itSft *+ 4«K/h^ra ft IS: »t 4 i i: **^T 
4lU*4o' 

[o 0 2 3]* ^wom^MStfflm^ar i^f «s 

jSSh.4fl-tt»*W^**L-C3B*1-4Xa**trii: 
ic £ >3 . mi^fttil^®7 V'f ©tSM^M^O^-fflE 

«^<o«ft> us/h^F^ft*-r*^^*ia^ ,? ' g " 

gK'(k1 _ 4Xa*V IS fcT* 5 »4r Hffittftl - 

so v^^4J: ; 7=fca«aiDX*$Wft^il^1 _ 4ti: tC, « 
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[BHB©tt¥*KWJ 

[12] ***©i?a©mffttiBw*ii7M*;Bv»fc 

BB ROD .V**. 

(■€■02) -e*-& 0 * 
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* IE 5] «<0f If ^ ^ / U-f ©Bfllf* 5. 
Iff-S-Ot&BJ] 

1 

2 *V-K*«BEII 

3 ^mmit&wk 

4 sets 

5 m%miam?m 

6 y- hi 

7 Y- h 

io 8 m^ftffi«s« mm) 
i o at/j^w («n?L> 

12 Vffifl K5-f^ 

1 3 
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3^-11 



-L. .... J. 
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